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Mars Helicopter Ingenuity

Mass: 1.8 Kg (~4 |bs)
Blades span 1.2 meter tip-to-tip
~2400 RPM



ars Environment w.r.t. Flying a Helicopter
A Long distance from Earth
AVery thin atmosphere, ~1% of Earthoés at mospheric de
A Cold nights at Mars~-9 0 C

St Hellcopter forfhght at Mars S e e

A ~18Kg s ~
A Autonomous ﬂlght charglng and overnlght heatlng - .
A Communication with base station on rover . - ’ " o
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Anatomy of Mars Helicopter
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Fundamental First Question

nCan one really |1 ft a hel
Marti an at mosphere?o
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Next Question

Can one fly a helicopter in a controlled
manner I n Martian at mospher
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Built a Proof-of-Concept Helfcopter with full-sized rotor system (1.2 m diaﬁiete—r')



Demonstrated Autonomous Controlled
Flight

Leonardo Free Flight Demo
May 31, 2016

in Mars-like atmosphere



Next Question

nCan one fly a hellcopter I
manner I n Martian at mospher

And al so é

nCan one buil d that helil copt
environment and operate and fly as designed at
Mar s ?0



Mass <1.8 Kg (<4 Ibs)
Blade speed 1900-2800
rpm



